Background: Benchmarking Controlled Trial (BCT) is a concept which covers all observational studies aiming to assess impact of interventions or health care system features to patients and populations. Aims: To create and pilot test a checklist for appraising methodological validity of a BCT. Methods: The checklist was created by extracting the most essential elements from the comprehensive set of criteria in the previous paper on BCTs. Also checklists and scientific papers on observational studies and respective systematic reviews were utilized. Ten BCTs published in the Lancet and in the New England Journal of Medicine were used to assess feasibility of the created checklist. Results: The appraised studies seem to have several methodological limitations, some of which could be avoided in planning, conducting and reporting phases of the studies. Conclusions: The checklist can be used for planning, conducting, reporting, reviewing, and critical reading of observational intervention studies. However, the piloted checklist should be validated in further studies.
The experimental studies, randomized controlled trials (RCTs), provide the least biased information of the efficacy of medical interventions (1) . However, RCTs mostly assess effectiveness of interventions in ideal settings and they focus on specific interventions. Their ability to assess effectiveness of clinical pathways or interventions targeting health care system features is limited. Thus there is an obvious need for valid observational data on actual performance in routine settings (2) .
A recent paper presents the novel concept of Benchmarking Controlled Trial (BCT) and a comprehensive set of methodological criteria to be considered when appraising evidence from observational intervention studies (3) . BCTs can be used to assess impacts of clinical interventions and impacts of features of the health care systems.
The aim of this paper is to create a simple checklist for assessing methodological validity of a BCT and to pilot-test the checklist with recent BCTs published in the Lancet and in the New England Journal of Medicine.
Methods
The original comprehensive checklist for methodological validity issues of BCTs was based on author's previous work with RCTs, systematic reviews and observational studies (1, (4) (5) (6) . Also checklists and scientific papers for observational studies and respective systematic reviews were utilized (7, 8) . The current checklist was created by extracting the most essential elements from the comprehensive set of criteria in the previous paper on BCTs (open access: http://www. tandfonline.com/doi/full/07853890.2011.586901./ 07853890.2015.1027255) (3). The ten BCTs analyzed in the original paper on BCT were used to assess feasibility of the checklist created. The appraisal was rechecked and errors were corrected by the author.
Results
The ten main methodological issues and description of how to assess whether they possess a risk for bias are presented in Table 1 . The issues 1 and 2 evaluate whether statistical power calculations were made, and whether there is a description of patient selection before patients were eligible to the study. Issues 3 and 4 consider documentation of baseline characteristics and how comparable are the index and reference groups. Issue 5 relates to documentation of processes, and issues 6 and 7 relate to outcomes and proportion of drop-outs. Issue 8 encompasses documentation of outcome relevant health care system features; and issue 9 covers the essential elements for producing high quality services in ordinary health care, particularly staff competence. Issue 10 evaluates whether the statistical analyses are appropriate.
The results of the pilot testing of the checklist show that there is considerable variation between the studies in realization of the methodological issues ( Table 2) . Of the ten validity criteria, two studies scored 7, one study 6, two studies 5, three studies 4, and two studies In studies having comparisons between cohorts in time (before-after comparisons): documentation of overall changes in patient characteristics, treatment practices, and outcome in health care over time should also be described in order to score Yes. The study question includes impacts of the whole health care system including the clinical processes; therefore items 5, 8 and 9 are not needed for a valid answer to the study question in these studies. However, lack of information on items 5, 8 and 9 impair possibilities to make inferences of the reasons for between country differences.
3. Four studies made comparisons between countries, and consequently evaluate the impact of the whole health care system including all the clinical processes as determinants of outcomes. Therefore items 5, 8 and 9 are not needed for a valid answer to the study question in these studies. However, lack of information on items 5, 8 and 9 impair possibilities to make inferences of the reasons for between country differences. One study presented statistical power calculations. Four studies fulfilled the criterion of information on selection of patients, because the whole catchment area (country) was covered. Three studies documented a valid and sufficient description of baseline characteristics in the index and control groups, and baseline comparability was considered adequate in these studies. Four studies showed valid and sufficient documentation of adherence to intervention, and description of other treatment processes. All the studies had sufficient documentation of the outcomes. The drop-out rates were acceptable, and the statistical analyses were appropriate in all ten studies. No study described health care system related features. Staff competence was evaluated only in one study, in which impact of surgical skill was the very study question.
Discussion
This paper presents, for the first time, a checklist for assessing validity of observational intervention studies, the BCTs. The checklist is intended for supporting planning, conducting, reporting, peer reviewing, and for critical reading of any observational intervention study. The piloted checklist should be validated in further studies.
Several methodological limitations were observed in all the ten studies. Only one study reported on statistical power calculations. None of the studies provided a description of patient selection to the study (four studies included a comprehensive patient population). Only three studies provided a valid and sufficient description of the baseline characteristics, which is a prerequisite for determining whether the comparability between the study groups is acceptable. Only four studies provided a sufficient description of the treatment processes. No study provided a description of health care system features (which potentially have impact on outcomes). Staff competence was described only in one study, which very aim was to assess the impact of competence. In between country comparisons, the treatment processes, health care system features, and staff competence are parts of the causes for the outcome, and thus documentation is not needed from the point of view of validity of the results. However, data on treatment processes, health care system features, and staff competence would be important for making hypotheses of the possible reasons for the between country differences.
In conclusion, current observational intervention studies (BCTs) seem to have several methodological limitations, some of which could be avoided in planning, conducting and reporting phases of the studies, and others should be acknowledged in the discussion. The piloted checklist is suggested for anyone interested in assessing validity of observational intervention studies. However, the checklist should be validated in further studies.
